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Signaling with tortoise and hare
 
indings from Onn Brandman (Stan-
ford University, Stanford, CA) and
colleagues suggest that switch-like
signal transduction pathways attain speed
and reliability by using two positive feed-
back loops: one fast and one slow.
Just one positive feedback loop is
enough to create an all-or-none biological
switch. Yet many systems, such as yeast
polarization, rely on multiple loops. Re-
moval of the faster loop (GTPase activation)
delays polarization, whereas removal of
the slower loop (GTPase localization)
makes polarization unstable. Using math-
ematical models, Brandman et al. now
show that speed and stability generally
require loops of distinct kinetics.
“We can use equations,” says
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Telomeres avoid checkpoints
 
he ends of eukaryotic chromosomes look
a lot like double-stranded DNA breaks
(DSBs). But DSBs induce checkpoints that
stall mitosis during DNA repair, whereas chromo-
somal ends do not. Unnecessary stalls are thwarted,
say Rhett Michelson, Saul Rosenstein, and Ted Wein-
ert (University of Arizona, Tucson, AZ), by telomeric
sequences that activate “anticheckpoint” measures.
The authors created extra telomeres in yeast
by inducing DSBs next to an internally inserted
telomeric repeat. Unlike other DSBs, telomere-
adjacent breaks induced only short-lived checkpoint
delays. This temporary checkpoint delay probably
occurs while telomeric proteins assemble at the new
DNA ends—a process that only gets started once
telomeric sequences are close to a DNA end. In
normal cells, the telomeric proteins are already
assembled, so checkpoints never get started.
One simple mechanistic explanation calls for
a telomere-bound inhibitor that blocks the activity
of Mec1, which initiates the checkpoint response
from DSBs. Kinase activity of a mammalian Mec1
homologue, in fact, is known to be inhibited by
overexpression of the TRF2 telomeric protein.
Anticheckpoints worked on DSBs as far as 600
bp from the telomeric repeats. Thus, says Weinert,
“any problems in the DNA near the telomere may not
benefit from checkpoint regulation.” This might
explain why the DNA internal to telomeres is usually
repetitive. “With repeats,” says Weinert, “breaks can
be repaired off nearby intact sequences as a way to
compensate for having no checkpoint.” 
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Brandman, “to see what would happen
with every combination [of loop kinetics].”
One or two fast loops provided a speedy
“on” switch, but the system often turned
off inappropriately in response to noise.
Systems with one or two slow loops, in
contrast, remained reliably activated,
because short interruptions in a signal
were restored before the loop could be
shut off. Their slow kinetics, however,
created delayed reaction times to the
initial incoming signal.
Only the mixture of fast and slow
provided both speed and stability. “You
can have a switch that is rapidly induc-
ible,” says Brandman. “And if there’s
enough stimulus, the system will commit
to that state.” Systems with kinetically dis-
tinct loops include calcium signaling and
oocyte maturation, and Brandman ex-
pects that many more exist. 
 
Reference: Brandman, O., et al. 2005. 
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Only the combination of a fast and a slow 
loop provides a quick and reliable reponse.
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Golgi relies on centrin
 
entrin that is not on centrosomes may help control Golgi dupli-
cation, say Cynthia He, Marc Pypaert, and Graham Warren
(Yale University, New Haven, CT).
Centrins are essential components of centrosomes, which are
well-known microtubule organizers. They are less well-known as or-
ganelle replicators—apicoplasts and kinetoplasts rely on centrosomes
to duplicate in protozoans. Those organisms “are just protists,” says
He. “So no one really paid attention [to the findings].” But she imag-
ined they might mean that centrosomes also control Golgi replication.
She was on the right track, as the group found that loss of try-
panosomal Centrin2 inhibited Golgi duplication. It was not, however,
doing this job from the centrosome, but rather from an odd bi-lobed cyto-
plasmic structure. One lobe was associated with the cell’s only Golgi
stack. The second lobe was free during early interphase, but later was
associated with the newly forming Golgi stack.
Centrin is phosphorylated by PKA in a cell cycle–regulated manner,
which might determine when the new stack is seeded. Alternatively, cen-
trin might help separate duplicated stacks, as algal Centrin is known to be
part of an ancient contractile system. Centrin might also control the dupli-
cation of the bi-lobed structure itself, an event that occurred after Golgi du-
plication and led to two bi-lobed structures, each with a single Golgi stack.
“Mammalian centrins,” says He, “form a pericentrosomal haze
reminiscent of the Golgi ribbon.” This haze was considered to be insig-
nificant centrosomal overflow, but with the new findings it warrants a
closer examination. 
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One Centrin2 (green) lobe associates with the old Golgi (red, A), the other with 
the new Golgi (B). The bi-lobed structure then separates and duplicates (C and D).
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